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James River  City Point (Hopewell)  2.6  3 
James River  Jordan Point  2.5  2.9 

























































































































































































































































































































































































































































































































































































































































































































Shoreline Management Model Flow Diagram

APPENDIX 2
Glossary of Shoreline Best Management Practices
Preferred Shoreline Best Management Practices
Areas of Special Concern  (Marinas -  Canals -   Industrial or Commercial with bulkhead or wharf – 
Other Unique Local Features, e.g. developed marsh & barrier islands)  -  The  preferred shoreline best 
management practices within Areas of Special Concern will depend on the need for and limitations posed 
by navigation access or unique developed areas.  Vegetation buffers should be included where possible.  
Revetments are preferred where erosion protection is necessary.  Bulkheads should be limited to restricted 
navigation areas.  Bulkhead replacement should be in same alignment or landward from original bulkhead.
No Action Needed – No specific actions are suitable for shoreline protection, e.g. boat ramps, 
undeveloped marsh & barrier islands.
Upland & Bank Areas
Land Use Management - Reduce risk by modifying upland uses, apply where bank and/or shoreline actions 
are extremely difficult or limited in effectiveness.  May include relocating or elevating buildings, driveway 
relocation, utility relocation, hook up to public sewer/abandon or relocate sanitary drain fields.  All new 
construction should be located 100 feet or more from the top of the bank.  Re-direct storm water runoff 
away from top of the bank, re-shape or grade along top of the bank only.  May also include zoning variance 
requests for setbacks, relief from other land use restrictions that increase erosion risk.
Forest Management - Enhance the existing forest condition and erosion stabilization services by selectively 
removing dead, dying and severely leaning trees, pruning branches with weight bearing load over the 
water, planting or allow for re-generation of mid-story and ground cover vegetation, control invasive upland 
species introduced by previous clearing.
Enhance/Maintain Riparian Buffer – Preserve existing vegetation located 100 ft or less from top of bank 
(minimum); selectively remove and prune dead, dying, and severely leaning trees; allow for natural re-
generation of small native trees and shrubs.
Enhance Riparian/Marsh Buffer – Vegetation stabilization provided by a blended area of upland riparian 
and/or tidal marsh vegetation; target area extends from mid-tide to upland area where plants can occupy 
suitable elevations in dynamic fashion, e.g. seasonal fluctuations, gradual storm recovery; no action may be 
necessary in some situations; may include existing marsh management; may include planted marsh, sand 
fill, and/or fiber logs; restore riparian forest buffer where it does not exist; replace waterfront lawns with 
ornamental grasses, native shrubs and small trees; may include invasive species removal to promote native 
vegetation growth 
Grade Bank - Reduce the steepness of bank slope for wave run-up and to improve growing conditions for 
vegetation stabilization.  Restore riparian-wetland buffer with deep-rooted grasses, perennials, shrubs 
and small trees, may also include planted tidal marsh. NOTE - The feasibility to grade bank may be limited 
by upland structures, existing defense structures, adjacent property conditions, and/or dense vegetation 
providing desirable ecosystem services.
Tidal Wetland – Beach – Shoreline Areas
Enhance/Maintain Marsh – Preserve existing tidal marsh for wave attenuation.  Avoid using herbicides near 
marsh.  Encourage both low and high marsh areas, do not mow within 100 ft from top of bank.   Remove 
tidal debris at least annually.  Repair storm damaged marsh areas with new planting.
Widen Marsh – Increase width of existing tidal marsh for additional wave attenuation; landward design 
preferred for sea level rise adjustments; channelward design usually requires sand fill to create suitable 
elevations.
Widen Marsh/Enhance Buffer – Blended riparian and/or tidal marsh vegetation that includes planted marsh 
to expand width of existing marsh or create new marsh; may include bank grading, sand fill, and/or fiber 
logs; replace waterfront lawns with ornamental grasses, native shrubs and small trees.
Plant Marsh with Sill – Existing or planted tidal marsh supported by a low revetment placed offshore 
from the marsh. The site-specific suitability for stone sill must be determined, including bottom hardness, 
navigation conflicts, construction access limitations, orientation and available sunlight for marsh plants.  
If existing marsh is greater than 15 ft wide, consider placing sill just offshore from marsh edge.  If existing 
marsh is less than 15 ft wide or absent, consider bank grading and/or sand fill to increase marsh width and/
or elevation.  
Enhance/Maintain Beach - Preserve existing wide sand beach if present, allow for dynamic sand movement 
for protection; tolerate wind-blown sand deposits and dune formation; encourage and plant dune 
vegetation.
Beach Nourishment - Placement of good quality sand along a beach shoreline to increase the beach width 
and raise the elevation of the nearshore area; grain size of new sand should be similar to native beach sand.
Enhance Riparian/Marsh Buffer OR Beach Nourishment – Increase vegetation stabilization with a blended 
area of upland riparian and/or tidal marsh vegetation; restore riparian forest buffer where it does not exist; 
replace waterfront lawns with ornamental grasses, native shrubs and small trees; may include planted 
marsh, sand fill, and/or fiber logs.   
Consider beach nourishment if existing riparian/marsh buffer does not need enhancement or cannot be 
improved and if additional sand placed on the beach will increase level of protection.   Beach nourishment 
is the placement of good quality sand along a beach shoreline to increase the beach width and raise the 
elevation of the nearshore area; grain size of new sand should be similar to native beach sand.
Maintain Beach OR Offshore Breakwaters with Beach Nourishment – Preserve existing wide sand beach 
if present, allow for dynamic sand movement for protection; nourish the beach by placing good quality sand 
along the beach shoreline that is similar to the native sand. 
Use offshore breakwaters with beach nourishment only where additional protection is necessary.  These are 
a series of large rock structures placed strategically offshore to maintain stable pocket beaches between 
the structures.  The wide beaches provide most of the protection, so beach nourishment should be included; 
periodic beach re-nourishment may be needed.  The site-specific suitability for offshore breakwaters with 
beach nourishment must be determined, seek expert advice. 
Groin Field with Beach Nourishment  -  A series of several groins built parallel to each other along a beach 
shoreline; established groin fields with wide beaches can be maintained with periodic beach nourishment; 
repair and replace individual groins as needed.
Revetment - A sloped structure constructed with stone or other material (riprap) placed against the upland 
bank for erosion protection.  The size of a revetment should be dictated by the wave height expected 
to strike the shoreline.   The site-specific suitability for a revetment must be determined, including bank 
condition, tidal marsh presence, and construction access limitations.
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APPENDIX 3 
Guidance for Structural Design and Construction in  
Prince George County 
  For Prince George County, three typical cross‐sections for stone structures have been 
developed.  The dimensions given for selected slope breaks have a range of values from low to 
high energy exposures becoming greater with fetch and storm wave impact.  A range of the 
typical cost/foot also is provided (Appendix 3, Table 1).  These are strictly for comparison of the 
cross‐sections and do not consider design work, bank grading, access, permits, and other costs.  
Additional information on structural design considerations are presented in section 3.4 of this 
report. 
  Stone sills are effective management strategies in all fetch exposures where there is 
shoreline erosion; however, in very low energy environments the non‐structural shoreline best 
management practices described in Chapter 3 of this report may provide adequate protection, 
be less costly, and more ecological beneficial to the environment.  Stone revetments in low 
energy areas, such as creeks, are usually a single layer of armor.  In low, medium, and high 
wave energy shores, the structure should become a more engineered coastal structure.  In the 
lower fetch areas of Prince George, a low sill might be appropriate (Appendix 3, Figure 1).  
Along medium energy shorelines or where there is nearby upland infrastructure, a medium sill 
would be better (Appendix 3, Figure 2).  Using sills on the open river requires careful 
consideration and design due to the severity of storm wave attack.  In Prince George, the 
swamp forests and cypress trees are evidence of a fresh water system.  For this environment, 
the typical vegetation that should be planted during the construction of these systems are 
Scirpus americanus in low marsh areas and Panicum virgatum in high marsh areas. 
  Breakwater systems are applicable management strategies along the James River 
shorelines that have high banks and a medium to high wave climate.  The actual planform 
design is dependent on numerous factors and should be developed by a professional.  
However, a typical breakwater tombolo and embayment cross‐section is provided to help 
determine approximate system cost (Appendix 3, Figure 3).   
Type of Structure  Estimated Cost per Linear Foot* 
Low Sill  $150  ‐$250 
Medium Sill  $250 ‐ $400 
Breakwater  $600 ‐ $1,000 
*Based on typical cross‐section.  Cost includes only rock, sand, plants.  It does not include design, permitting, 
mobilization, or demobilization. 
   
Table 1.  Approximate typical structure cost per linear foot.
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Figure 1.  Typical cross‐section for a low sill that is appropriate for low to medium energy shorelines of Prince George County.  
The project utilizes clean sand on an 10:1 (H:V) slope, and the bank can be graded to a (minimum) 2:1slope, if appropriate. 
Figure 2.  Typical cross‐section for a medium sill that is appropriate for the medium to high energy shorelines of Prince George 
County.  The project utilizes clean sand, and the bank can be graded to a (minimum) 2:1slope, if appropriate. 
Figure 3.  Typical cross‐section for a breakwater that is appropriate for shore protection along the medium to high energy 
shorelines of Prince George County.  The project utilizes clean sand, and the bank can be graded to a (minimum) 2:1 slope if 
appropriate. 
